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(54) Sheet feed mechanism and printer 

(57) The present invention provides a sheet feed 
mechanism (2) capable of accurately feeding a sheet 
(14) and of preventing a skew of a sheet, and a printer 
provided with the same sheet feed mechanism (2). The 
sheet feed mechanism (2) comprises a drive shaft (1 0), 
a plurality of driving rollers (4, 6) rotatabiy mounted on 



the drive shaft (10) for feeding a sheet (14), such as a 
slip (14), and a single driven roller (8) rotatabiy disposed 
so as to press the sheet (14) against the driving rollers 
(4, 6). The driven roller (8) has a working surface for 
pressing the sheet (14) against the driving rollers(4,6), 
corresponding to the plurality of driving rollers (4,6). 
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Description 

The present invention relates to a sheet teed mech- 
anism for feeding a sheet, such as a slip, and a printer 
provided with the same sheet feed mechanism. 

Conventionally there Is a slip printer which prints 
characters on a sheet such as a slip as disclosed in JP- 
U No. 62-1 50148 and JP-Y 2-8781 . 

When printing characters on a slip by a printer of 
such a type, the slip is fed to the printing unit by a sheet 
feed mechanism having a pair of rollers. Therefore, the 
slip is liable to be fed obliquely. 

Referring to Fig. 6 showing the prior art sheet feed 
mechanism, driving rollers 102 and 104 are mounted on 
a drive shaft 100, and driven rollers 108 and 110 are 
mounted on a support shaft 106 so as to correspond to 
the driving rollers 102 and 104, respectively. Torque is 
transmitted to the drive shaft 100 through a gear train, 
not shown, and a gear 112 attached to the drive shaft 
100 to feed a slip 114 by the sheet feed mechanism. 

There are possible teed results of the slip 114 as 
shown in Fig. 7: a correct feed a, a rightward skew b, . 
and a leftward skew c. 

Such skew is inferred to be caused by the individual 
rotation of the driving rollers 1 02 and 1 04 and the driven 
rollers 1 08 and 108, the difference between the respec- 
tive radii R1 and R2 (R1 # R2) of the driven rollers 106 
and 110, and/or the difference between the respective 
pressures PI and P2 (PI ^ P2) of the driving rollers 102 
and 104, which are formed of an elastic material, on the 
slip 114. Although the effects of those causes of skew 
may be reduced, it is impossible to remove the effects 
completely, and there is a limit in making the radii R1 
and R2 and/or the pressures PI and P2 accurately 
equal to each other especially in case of the driving roll- 
ers 102 and 104 of small radii. 

Detection of the skew of the slip 114 and trouble- 
some control and adjusting operations including chang- 
ing the rotating speeds between the right and left rollers 
are necessary to correct the skew of the slip 114. It is 
practically impossible to incorporate such measures into 
a small printer and, even If mechanically possible, the 
use of such measures increases the costs of the printer. 

Preferably, accordingly, it is an object of the present 
invention to provide a sheet feed mechanism capable 
of accurately feeding a sheet and of preventing a skew 
of a sheet, and to provide a printer provided with the 
same sheet feed mechanism. 

In a first aspect, a sheet feed mechanism (2) in ac- 
cordance with the present invention comprises a drive 
shaft (10), a plurality of driving rollers (4, 6) rotatably 
mounted on the drive shaft (1) for feeding a sheet (slip) 
(14), and a single driven roller (8) rotatably disposed so 
as to press the sheet (14) against the driving rollers (4, 
6), in which the driven roller (8) has a working surface 
for pressing the sheet (14) against the driving rollers (4, 
6), corresponding to the plurality of driving rollers (4, 6). 

This sheet feed mechanism has the single driven 



roller having the working surface corresponding to the 
driving rollers. The driven roller may be of uniform diam- 
eter and hence the rotating speed of the working surface 
of the driven roller is uniform through any point on its 
s working surface. When the driving roller presses the 
sheet against the working surface of the driven roller to 
transmit its torque to the driven roller to feed the sheet, 
a paper skew is prevented since the driven roller is a 
single member so that the working surface is uniformly 
10 rotated. Even if the driving rollers are of different diam- 
eters, the sheet will not be obliquely fed, provided that 
the driving rollers are pressed closely against the work- 
ing surface of the driven roller. This skew preventing ac- 
tion is effective also when a single driven roller having 
IS a plurality of working surfaces is used. 

In the sheet feed mechanism of the present inven- 
tion, the working surfaces of the driven roller can be 
formed by forming a recessed portion, which does not 
contact the sheet, on a single roller member, and the 
working surfaces thus formed respectively correspond- 
ing to the driving rollers prevent paper skew. 

In the sheet feed mechanism of the present inven- 
tion, the driven roller may be formed by mounting a plu- 
rality of rollers to a support shaft (17) and then integrat- 
ing them into a single roller member so that the plurality 
of rollers correspond to the driving rollers, respectively, 
to prevent paper skew. 

A printer provided with this sheet feed mechanism 
(2) prevents paper skew and is capable of reliable sheet 
feeding operation and of improving print quality. 

The printer comprises a fixed frame (22), a swing 
frame (26) and a pressing mechanism, and the driving 
rollers and the driven roller are mounted on the fixed 
and the swing frame so as to be disposed opposite to 
each other, and pressed against each other by the 
pressing mechanism. Therefore, the printer is capable 
of preventing paper skew and improve sheet feeding ac- 
curacy. 
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40 Embodiments of the Present Invention 

Fig. 1 is a perspective view of a sheet feed mecha- 
nism in a preferred embodiment according to the 
present invention; 

45 Fig. 2 is an exploded perspective view of a printer 
provided with the sheet feed mechanism of Fig. 1 ; 
Fig. 3 is a sectional view of the printer of Fig. 2, 
showing a pressing mechanism for pressing driving 
rollers and a driven roller against each other; 

50 Fig. 4 is a front view of the sheet feed mechanism 
of Fig. 1 in sheet feeding operation; 
Fig. 5 is a plan view of the sheet feed mechanism 
of Fig. 1 in sheet feeding operation; 
Fig. 6 is a perspective view of a prior art sheet feed 

55 mechanism; 

Fig. 7 is a plan view of the sheet feed mechanism 

of Fig. 6 in sheet feeding operatk>n; and 

Fig. 8 is a front view of the sheet feed mechanism 
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of Fig. 6 in sheet feeding operation. 

Referring to Fig. 1 , a sheet feed rriechanism 2 in a 
preferred embodiment according to the present inven- 
tion comprises a pair of driving rollers 4 and 6, and a 
single driven roller B disposed in combination with the 
driving rollers 4 and 6. The driving rollers 4 and 6 are 
mounted at a set interval on a drive shaft 10 supported 
in bearings, not shown. A taper surface 12 is formed at 
one end of each of the driving rollers 4 and 6 to facilitate 
the insertion of a sheet 14, such as a slip, between the 
driving rollers 4 and 6, and the driven roller 8. A gear 16 
is attached to the drive shaft 1 0 and the output torque 
of a motor or the like, i.e., a driving source, is transmitted 
to the gear 16. 

The driven roller 8 is attached to a support shaft 17 
supported with its axis in parallel to that of the drive shaft 
10. The driven roller 8 is an integral member formed of 
a synthetic resin or the like and having working surfaces 
BA and SB respectively corresponding to the driving roll- 
ers 4 and 6 and a recessed portion 18. whbh does not 
contact the sheet 1 4, disposed between the working sur- 
faces 8A and 8B. When the sheet feed mechanism 2 is 
provided with three or more driving rollers, the driven 
roller 8 may be provided with three or more working sur- 
faces. The driven roller 8 may be provided with a single 
working surface corresponding to the two driving rollers 
4 and 6. 

Referring to Figs. 2 and 3. a slip printer in a pre- 
ferred embodiment according to the present invention 
is provided with the sheet feed mechanism 2. The slip 
printer has a substantially L-shaped chassis 20, a fixed 
frame 22. and a swing frame 26 supported by a support 
shaft 24 on the front end of the chassis 20. A printed 
wiring board 28 and a carriage mechanism 30 are at- 
tached to the fixed frame 22, and the driven roller 8 is 
supported for rotation on a bearing unit 32. The carriage 
mechanism 30 is provided with a carriage motor 34 for 
driving a carriage 33 carrying a print head 36. 

A feed motor 38, a gear mechanism 40 and a platen 
42 are mounted on the swing frame 26. The driving roll- 
ers 4 and 6 are mounted on the drive shaft 10, and a 
torque is transmitted through the gear mechanism 40 to 
the drive shaft 1 0. The driven roller 8 is disposed in com- 
bination with the driving rollers 4 and 6 in a position as 
shown in Fig. 1 . In Figs. 1 , 2 and 3, like or corresponding 
parts are designated by the same reference characters. 
The drive shaft 10 and the driving rollers 4 and 6 sup- 
ported on the swing frame 26, and the driven roller 8 
supported on the fixed frame 22 constitute the sheet 
feed mechanism 2. 

As shown in Fig. 3, a pressing mechanism 44 for 
pressing the driving rollers 4 and 6 and the driven roller 
6 against each other is disposed between the chassis 
20 and the swing frame 26. A compression spring 46 is 
extended between the swing frame 26 and the chassis 
20 to bias the swing frame upward so that the driving 
rollers 4 and 6 are pressed against the working surfaces 



8A and 88 of the driven roller B with a slip 14 inserted 
there between. 

A guide plate 48 is mounted on the chassis 20 so 
as to extend in a space between the fixed frame 22 and 
s the swing frame 26 to guide the slip 1 4 to the nip line 
between the driving rollers 4 and 6, and the working sur- 
faces 8 A and 88 of the driven roller 8. An ink ribbon cas- 
sette 50 is mounted on the fixed frame 22. An ink ribbon 
52 is inserted through the space between the driving roll- 
to ers 4 and 6 and the driven roller 8 in a space between 
the print head 38 and the platen 42 so as to be located 
between the print head 36 and the slip 14. 

The operatk>n of the sheet feed mechanism 2 on 
this printer will be described hereinafter. The slip 14 is 
IS placed on the guide plate 48 with its right edge, as 
viewed in Fig. 2, in contact with stoppers 54 formed on 
the guide plate 48. Upon the start of printing operation, 
the slip 14 is fed by the rotation of the driving rollers 4 
and 6. 

20 Referring to Figs. 4 and 5 showing the slip 14 un- 
dergoing feed operation, the driving rollers 4 and 6 are 
pressed against the working surfaces 8 A and 88 of the 
driven roller 8 to apply the frictional driving force of the 
driving rollers 4 and 6 to the slip 14. Since the driven 

2S roller 8 is provided integrally with the working surfaces 
8A and 88, and the working surfaces 8A and 88 rotate 
at the same rotating speed, the slip 14 is fed without a 
skew in a direction of the arrow M perpendicular to the 
axis O of the driven roller 8. 

30 When the slip 1 4 is fed correctly, characters can be 
correctly printed at predetermined positions on the slip 
14 and a paper jam is also prevented. 

Although the driven roller is supported on the fixed 
frame and the driving rollers are supported on the swing 

3S frame in this embodiment, the driving rollers and the 
driven roller may be supported on the fixed frame and 
the swing frame, respectively. 

Although the invention has been described as ap- 
plied to a slip printer, the present invention is applicable 

40 to printers other than the slip printer. 

Although the inventiori has been described as ap- 
plied to a sheet feed mechanism, the present inventbn 
is applbable not only to sheet feed mechanisms but also 
to sheet ejecting mechanisms. 

45 As is apparent from the foregoing description, the 
present invention has the following effects. 
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a. The sheet feed mechanism does not require any 
troublesome work for control and adjustment in- 
cluding the adjustment of torque and the detection 
of paper skew, has a very simple construction and 
is capable of preventing paper skew. 

b. The single driven roller integrally provided with 
the working surface corresponding to the plurality 
of driving rollers is very simple in construction, in- 
expensive and capable of preventing paper skew. 

c. The sheet feed mechanism can be incorporated 
into a printer, such as a slip printer, to stabilize the 
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sheet feed operation of the printer. 

Although the invention has been described in its 
preferred fronn with a certain degree of particularity, ob- 
viously many changes and variations are possible there- s 
in. It is therefore to be understood that the present in- 
vention may be practiced otherwise than as specifically 
described herein without departing from the scope and 
spirit thereof. 

TO 

Claims 

1. A sheet feed mechanism (2) for feeding a sheet 
(14), comprising: a drive shaft; a plurality of driving is 
rollers (4, 6) rotatably mounted on the drive shaft 

for feeding the sheet; and a single driven roller (8) 
rotatably disposed so as to press the sheet (14) 
against the driving rollers (4, 6); said driven roller 
having a working surface for pressing the sheet (1 4) 
against the plurality of driving rollers (4. 6), corre- 
sponding to the plurality of driving rollers (4. 6). 

2. A sheet feed mechanism (2) according to claim 1 , 
said driven roller (8) having a plurality of working 25 
surfaces for pressing the sheet (14) against the plu- 
rality of driving rollers (4, 6), respectively corre- 
sponding to the plurality of driving rollers (4, 6). 

3. A sheet feed mechanism (2) according to claim 1 or 30 
2 , wherein the working surfaces of said driven roller 

(8) are formed by forming a recessed portion (18), 
which does not contact the sheet (14), on a single 
roller member. 

35 

4. A sheet feed mechanism (2) according to claim 1 or 
2, wherein said driven roller (6) is formed by mount- 
ing a plurality of individual rollers on a support shaft 
(17) and then integrating them into a single roller 
member. 40 

5. A printer employing the sheet feed mechanism (2) 
claimed in claim 1 or 2 for feeding sheets (14). 

6. A printer according to claim 1, comprising: a fixed <s 
frame (22); and a swing frame (26); said driving roll- 
ers (4, 6) and said driven roller being mounted op- 
posite to each other on the fixed frame (22) and the 
swing frame (26), respectively, or with the relation 
reversed, the printer being provided with a pressing so 
mechanism (44) for holding the driving rollers (4, 6) 
and the driven rollers (8) pressed against each oth- 
er. 
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FIG. I 
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FIG. 5 
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PRIOR ART 

FIG. 6 
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PRIOR ART 

FIG. 7 
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